This paper analyses the effect on meal consumption away from home of a point-of-purchase healthy symbol. We base the analysis on a field experiment in a lunch restaurant. Our results suggest that meal consumption does not increase if the meal is labeled with a healthy symbol. Also, the mean nutritional content of meals consumed seems unaffected by the introduction of a healthy labeled meal on the menu. Even if easily accessible and understood, menu labeling therefore seems inefficient in promoting healthier meal choices. Factors influencing meal consumption are meal ingredients and the order of the meal on the menu.
Introduction
During the last few decades there has been a sharp increase in diseases related to the modern diet and a sedentary lifestyle. The modern diet is often characterized by a high content of so called 'empty calories', i.e. rich in calories, due to a high content of carbohydrates and fat, while of poor nutritional quality. A diet mainly consisting of empty calories has proven to be a risk factor for many serious diseases, such as several types of cancer, diabetes, cardiovascular disease, osteoporosis and dental caries, as well as for overweight and obesity, the latter two themselves major risk factors for many of these diseases. The increase in the prevalence of obesity and overweight (measured by Body Mass Index, BMI) has been so dramatic that it is often referred to as an 'obesity epidemic'. WHO estimates that globally in 2008 approximately 1.5 billion adults were overweight or obese and that this number will rise to 2.3 billion in 2015. In Sweden, obesity has doubled since the 80s and today around 10 percent of adult men and women are obese. Alarming is also that childhood obesity is rising.
The percentage of obese or overweight children has risen from 8 to 21 percent over the last two decades. Direct and indirect costs of obesity and overweight have been estimated at SEK 3.6 billion (Persson et al. 2004 ) and SEK 12.4 billion (Persson et al. 2005) respectively, which corresponds to about three percent of the total cost for all sickness (Socialstyrelsen 2003) .
Environmental factors have been argued to be the main cause behind the increased prevalence of overweight and obesity over the last few decades (Binkley et al., 2000; Chou et al., 2004; Boumtje et al., 2005; Binkley, 2006; Rashad et al., 2006) . Here, the increased consumption of food away from home has been highlighted as a major driving force (Chou et al., 2004; Binkley, 2006; Rashad et al., 2006) . This is likely to be a result of the lower nutritional quality of food prepared away from home. Studies (e.g. Lin et al., 1999; 2001; Guthrie et al., 2002) have found that food away from home is generally higher in calories, fat, saturated fat, natrium and cholesterol, while lower in fibre, calcium and iron. In Sweden, food away from home amounts to around 25 percent of total household food budget (Statistics Sweden, 2010) , while in the US, where obesity rates are the highest in the world, food away from home amounts to nearly 50 percent of the total household food budget (Variyam, 2005) . In a recent study, Kyureghian et al. (2007) find that lunch is the meal of the day that has the single most detrimental effect on BMI. Their results imply that an increase (decrease) in the number of foods eaten away from home at lunch by 10 percent would make the average person obese (normal weight).
Public health experts have claimed that the lack of nutritional information on food away from home, and hence the inability for consumers to make fully informed choices, contributes to people over consuming calories when eating food away from home. Therefore, mandatory labelling for food away from home has been called for (see e.g. Nestle, 2002; Center for Science in the Public Interest, 2003). In the U.S., the government has assigned food labelling a new purpose; to align individual food choices with social objectives, i.e. help people make healthier food choices and thereby contribute to a healthier population (Golan et al., 2001) .
Studies show that consumers generally do not look for information provided by nutritional labels when making food purchases (Grunert et al., 2010a; 2010b) . Nutritional information is therefore likely to influence meal choice the most when associated with minimal search cost and provided at the point when consumers make their final decision, i.e. at the point of purchase (see e.g. Conklin et al., 2005) , such as menu labelling. In 2008, New York City was the first state to introduce mandatory menu (calorie) labelling at chain restaurants and since, several other states have followed.
In this study, we analyse if easily accessible nutritional information (point-of-purchase labelling in the form of a healthy symbol) increases consumption of healthy meals away from home. We also analyse if introducing the point-of-purchase label increases the average nutritional quality of meals consumed. We do so in a field experiment in a Swedish lunch restaurant. To the best of our knowledge, this is the first study to use a field experiment analyzing the effect of introducing a point-of-purchase symbol that indicates a healthy meal choice. Also, our experiment is performed on Swedish data Previous studies have analyzed people's behavior in response to point-of-purchase nutritional information on meals, using experimental methods (see e.g. Aron et al., 1995 , Perlmutter et al., 1997 , Chu et al., 2009 , Downs et al., 2009 , Pulos and Leng, 2010 , Roberto et al., 2010 and a literature review by . Most of the (field) experiments have been performed in worksite or university restaurants and cafeterias. A few studies have used the mandatory calorie labeling introduction in New York and other states as a natural experiment in their analysis (Downs et al., 2009 , Elbel et al., 2009 Vadiveloo, 2011) . Most of the studies analyze the effect on calorie intake from calorie labeling, and the findings from these studies are mixed. It seems the studies based on field experiments to a greater extent find that labeling decreases the intake of calories, than do the studies based on the natural experiment of mandatory calorie labeling -the latter studies generally report that calorie consumption remains unchanged after point-of-purchase-labeling is imposed. As an exception, Downs et al. (2009) find that calorie information may decrease the intake of calories.
A potential reason for small, or lacking, effects from calorie labeling on calorie consumption is that consumers have difficulties in evaluating information on calorie content. One way of facilitating information to consumers is to relate the calorie information to recommended daily or meal levels of caloric intake. However, Downs et al. (2009) show that relating calorie information to recommended levels may have perverse effects on calorie consumption, i.e.
lead to an increased intake of calories (a potential explanation being that ignorant consumers overestimate the calories in less healthy meals and therefore eat less of healthy meals than they would if they knew the actual calorie content). Information provided by an easily accessible healthy symbol may therefore be preferred as a means of guiding consumers to healthy, low-calorie, meal alternatives.
To enhance the effect of nutritional information it is important that information is readily visible to consumers at the point of purchase, in addition to highly understood and legitimate.
In our experiment we therefore use nutrition information in the form of a healthy label, "the Keyhole" symbol. The Keyhole is a symbol that is placed on the menu, next to the healthy meal. The Keyhole is widely recognized by Swedish consumers -a recent study shows that as many as 98 percent of those responsible for household purchases recognize the Keyhole. Most know that the Keyhole indicates a healthy choice and express confidence in the label (The Swedish National Food Administration (SLV)/Zapera, 2009).
1 The Keyhole is a trademark held by the SLV and may be used to indicate healthy meals by restaurants who have achieved Keyhole certification, which is granted by an association of seven institutions (e.g. the SLV and the Swedish Hotel and Restaurant Association). A Keyhole labelled meal is particularly low in calories, as well as in fat, sugar and salt while particularly high in fibre. Worth noting is that a restaurant offering Keyhole labelled meals is also obliged to offer wholesome meal attributes (drinks, bread, salad and dressing). One of the aims of with the certification process is also to increase the restaurant professionals' knowledge about how to cook and serve healthy meals, i.e. provide restaurants with the tools to be successful in their work with healthy meals.
The field experiment and data
We analyse the effect of the healthy label (Keyhole symbol) in a field experiment conducted at a lunch restaurant at an industry company in the southern part of Sweden. Sales at the restaurant was recorded during 12 weeks (from the 2nd of March to the 29 th of May 2010). In the middle of the study period, i.e. after 6 weeks (on the 20 th of April), the restaurant was certified with the Keyhole label and as a result, a Keyhole labelled meal was introduced on the menu. In relation to the introduction of the Keyhole, employees at the industry company were informed of the meaning of the Keyhole symbol and healthy eating. Note that meals that fulfil the Keyhole criteria could have been offered on the menu before the 20 th of April, even though the label itself was not on the menu. The restaurant is only open during workdays and the total number of workdays during the study period amounts to 57.
Three meals were served at the restaurant each day, except one day (the 30 th of April), when only two meals were served. The price of all meals was SEK 63. The data contains information on the type of meals served each day, the order at which they were displayed on the menu, the amount sold of each meal, and (on the 20 th of April and onwards) if the meal was Keyhole labelled. The order of the meals, including the Keyhole labelled alternative, on the menu was varied over the study period.
Based on this information, a set of dummy variables have been created, indicating the main source of protein source in the meal (red meat, chicken or turkey, fish or seafood or vegetarian), the main source of carbohydrates in the meal (pasta, rice, potatoes and others, where "others" is bulgur and couscous, for instance), if the meal was Keyhole labelled and the order at which it was displayed on the menu. Also, dummy variables indicating weekdays were created. The restaurant is open to the general public, even if it primarily serves contractor employees.
There are a couple of other lunch restaurants within walking distance. 
Empirical analysis
To analyse if easily accessible nutritional information provided by a healthy symbol (the Keyhole symbol) increases meal consumption, we estimate the following model: Having estimated the full model as stated by equation (1) Finally, to analyze if the average nutritional quality of meals consumed was improved due to the introduction of the Keyhole symbol on the menu, we compare the average nutritional value in meals consumed before the Keyhole label was introduced with the average nutritional value of meals consumed after the reform. Further, the negative and statistically significant parameter estimate of a meal being displayed at the bottom of the menu imply that the order at which the lunch alternative is displayed on the menu matters. A meal displayed at the bottom of the menu sells as many as 118 portions less than a meal displayed at the top of the menu. Also, the negative and statistically significant estimates of later weekdays suggest that later weekdays negatively affect sales. The model should not be subject to endogeneity problems concerning the variable of main interest, i.e. the dummy variable indicating that the meal is Keyhole labeled. However, some of the control variables may be endogenous, which we are unable to control for, provided the lack of adequate instruments. Potential sources of endogeneity are the type of meal served (represented by the main source of protein in the final model) and order of display on the menu.
Results
However, even if consumers do not seem to increase their consumption of healthy meals due to the introduction of a healthy symbol on the menu, as mentioned above, the reform itself may positively impact the nutritional quality of meals consumed. Table 3 shows the change in the average nutritional value of meals consumed due to the introduction of the Keyhole on the menu.
Insert Table 3 here.
As shown by Table 3 , it appears that the average calorie content of a meal declined after the Keyhole label was introduced, from 520 calories to 511 calories. Also, the mean content of fat, saturated fat and sugar declined after the Keyhole was introduced, while the mean content of fibre increased. The content of natrium also seems to have increased, though, after the reform. As for ingredients in meals consumed, it appears that the average share of meals sold that contain red meat declined from 41 to 39 percent, after the Keyhole was introduced, whereas the share of seafood sold on an average day increased from 18 to 23 percent.
However, results from two sample t-tests reveal that none of the differences in the means presented in Table 3 are statistically significant. Even when relaxing the restrictive two sample t-test assumption of equal variances around the two sample means, this result remains. 7 This result supports the line of research that finds no evidence of calorie labeling changing consumption of calories Elbel et al., 2009 and Vadiveloo, 2011) .
Conclusions
In this paper we use a field experiment in a Swedish lunch restaurant to analyse if easily accessible point-of-purchase information on the nutritional value of meals increases sales of meals. The nutritional value is provided by a widely known Swedish healthy symbol, the Keyhole, certified to restaurants by a coalition of authorities and private organisations, such as the Swedish National Food Administration and the Swedish Hotel and Restaurant Association. A Keyhole labelled meal is particularly low in calories, as well as in fat, sugar and salt while particularly high in fibre.
The results from our field experiment suggest that consumption of a meal is not increased if the meal is labelled with easily accessible nutritional information in the form of a healthy symbol (Keyhole). This result seems to hold not only for consumption of meals in general, but also for consumption of different meal types (meals containing red meat, chicken or turkey, fish or seafood or vegetarian), i.e. neither, for instance, consumption of meals containing red meat or consumption of meals containing seafood increases if these meals are displayed as particularly healthy, with the Keyhole symbol.
Even if the Keyhole label itself does not matter to consumers, the introduction of Keyhole labelled meals on the menu could, however, indirectly promote health if the reform positively impacts the average nutritional value of meals sold. Our results point towards that the average nutritional content of meals sold improved some due to the introduction of the Keyhole labelled meals on the menu: the mean contents of calories, fat, saturated fat and sugar decreased, while the mean content of fibre increased (on the downside, the mean content of natrium also increased, though). However, these differences in the nutritional content before and after the reform are not statistically significant. The general result support the line of research that finds no effect on calorie consumption from point-of-purchase menu calorie labeling Elbel et al., 2009 and Vadiveloo, 2011) . Our results therefore imply that the effect of point-of-purchase nutritional information does not seem to be enhanced by the information being displayed as a symbol, rather than as more complex information (such as number of calories) that might be more difficult for consumers to assess.
It could be that the inability of the Keyhole label to increase sales is due to consumers not caring for the Keyhole symbol specifically, even if they care for health. The conclusion that consumers do not respond to meal labelling would in that case be wrong, they just respond to other symbols. Consumers may, for instance, be more concerned about carbohydrates or sugar (than fat, saturated fat, sugar, natrium and fibre collectively, as represented by the Keyhole).
Further research is therefore needed to analyse what health symbols (if any), or labels representing dietary regimes, that affect sales the most. Also, considering that consumption seems to be unaffected by the healthy symbol, research is needed to determine if it is profitable for restaurants to invest in providing Keyhole labelled meals, considering that providing Keyhole labelled meals means investing in training staff and developing meals that fall within specific nutritional guidelines.
Our results suggest that the factors affecting sales of meals are the main source of protein in the meal (where chicken and turkey increase sales the most, followed by red meat), and weekdays: sales are higher in the beginning of the week than in the end of the week. The former result could imply that taste matters more than health -ingredients are of greater importance than the nutritional content. The trade-off between taste and health should be further analysed, and how healthy meals can be composed to attract as many consumers as possible.
The analysis is subject to short comings. 
